The nucleotlde sequence of a 3120 bp region of the E. coll chromosome that includes the entire ptr gene has been determined. The proposed coding region for Protease III is 2889 nucleotides long, which would encode a protein consisting of 962 amino acids with a calculated molecular mass of 107,719 da 1 tons. The predicted primary structure of the protein includes a 23-residue signal sequence, cleavage of which would give rise to a mature protein of molecular mass 105,124 daltons. At its 3' end, the ptr gene overlaps the start of the recB coding sequence by 8 bases, suggesting that these genes may form part of an operoru
INTRODUCTION
Protease III is a Mg -dependent endopeptidase whose only known biochemical activity is the degradation of small peptides of molecular mass less than 7 kDa, such as insulin and glucagon (1). The enzyme is highly sequence specific, producing cleavages only between tyr-leu and phe-tyr residues of oxidised insulin B chain (1). The purified enzyme consists of a single polypeptlde chain of molecular mass 110 kDa (1), which is principally located in the periplasmlc space (2) . Mutants lacking Protease III activity are not apparently altered phenotypically (3,4) and the precise role of this enzyme in the cell remains to be elucidated.
The structural gene for Protease III, designated ptr, maps at minute 60 on the E^_ coll linkage map (3) and can be isolated on a 19 kb BamHIgenerated DNA fragment (5,6). Characterisation of this fragment (4) has revealed that the ptr gene is located between the recB and recC genes, which code for subunits of Exonuclease V, and that It encodes two polypeptides of molecular masses 110 kDa (Protease III) and 50 kDa (p50), the latter apparently being derived from the N-termlnal portion of the ptr coding sequence (4). Peptide mapping of Protease III and p50 by partial S^_ aureus V-8 proteolysis revealed that the two proteins have sequence homology, suggesting that they are derived from the same reading frame (4). The plasmid pPE37 (9) carries 90Z of the ptr gene within a 8.7 kb PstI fragment. The sequence of this fragment was built up by determining the sequences of clones generated by shearing the DNA into random fragments by sonication. These clones were processed as described previously (10).
To determine the last 10Z of the sequence, a 3166 bp Xhol fragment which contains the 3' end of ptr (and 60Z of the recB coding sequence), was cloned in both orientations into M13 mpl9. Four different 17-mer singlestranded DNA primers were eyntheslsed, and used to prime DNA synthesis from sites upstrean and adjacent to the sequence to be determined.
The DNA sequence throughout the entire ptr gene was determined on both strands.
Computer programs of Queen and Korn (11), and Staden (12) were used to assemble and analyse the sequence. The molecular weight of the Protease III protein was calculated using the program of Queen and Korn (11). From the predicted amlno acid sequence, Protease III would contain 223 Protease III is known to be located in the periplasmlc space (2) and must therefore be exported across the Inner cell membrane. In common with other secreted proteins, the mature enzyme would be expected to be derived from a larger precursor protein by proteolytic removal of an N-terminal signal peptide. Comparison of many such signal sequences has revealed certain common features. They are short sequences, typically between 16 and 36 residues, with a basic N-termlnus and a central hydrophobic core. In addition, only certain amino acid residues are found to occupy specific positions in the sequence, in particular the -1 and -3 positions from the site of cleavage (18) . All of these diagnostic features are seen at the Ntermlnua of the predicted Protease III amino acid sequence (Figure 1 ). By comparison of many signal sequences with known cleavage sites, von Heijne (19) has described a weight-matrix method for both estimating the llkelyhood that a particular sequence represents a signal peptide and for predicting with a high degree of probability the site of cleavage between the signal peptide and the mature exported protein. Using this method, the proposed Protease III signal sequence gives a score of 12.6, which is comparable with that of two known cleaved and exported E. coli proteins, the phoA and bla gene products (18), which score 11.0 and 10.5 respectively. It is predicted that cleavage of the proposed Protease III signal sequence would occur between residues Ala-23 and Glu-24 (assuming that Met-1 has not been removed from the protein). The nolecular mass of the mature Protease III protein would consequently be 105,124 daltons.
RESULTS

Nucleotlde
At least one E. coll protease, La (the Ion gene product), is known to be induced as part of the heat-shock response (20, 21) . No sequence that reasonably fits the consensus for heat-shock promoters (22) could be found in the region 5' to the ptr coding sequence.
The Protease III amino acid sequence does not contain the so-called 'catalytic triad' (His, Asp and Ser residues with a fixed spacing within the primary protein structure), or a set of other conserved residues which are characteristically found in serine proteases (23). This is in agreement with experimental data showing that Protease III is not inactivated by known serine protease inhibitors (24). 
